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DRIVE MECHANISM WITH CLUTCH AND
- BRAKE ASSEMBLIES

- BACKGROUND OF THE INVENTION

This invention relates to an improved arrangement of
a drive mechanism having a wet type clutch assembly
and a wet type brake assembly.

Many types of drive mechanism specified above have
been known, however, in each of those prior art drive
mechanisms a passage for lubricant must be formed
through the stationary section and a rotary section for
lubricating disks and plates of each assembly.

Therefore, it necessarily requires a plurality of seal
rings provided between the stationary section and the
rotary section.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide an improved arrangement of a drive mecha-
nism having a clutch assembly and a brake assembly.

Another object of the present invention is to provide
a drive mechanism having a clutch assembly and a
brake assembly which is capable of providing sufficient
lubrication between plates and disks of each assembly
by means of a forced lubrication system.

A further object of the present invention is to provide
a drive mechanism having a clutch assembly and a
brake assembly which requires no seal rings in fluid
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passages for lubricant by a particular arrangement of 30

the assembilies.
In accordance with an aspect of the present inven-

tion, there is provided a drive mechanism havmg a
clutch assembly and a brake assembly, comprising: a
housing; an input shaft rotatably supported by said

housing; a first inner drum of said clutch assembly

fixedly secured to said input shaft, said first inner drum
having formed therein a first fluid passage for clutch
actuation and a second fluid passage for lubricant; a
second inner drum of said brake assembly fixedly se-
cured to said housing, said second inner drum having
formed therein a third fluid passage for brake actuation
and a fourth fluid passage for lubricant; an output shaft
“rotatably supported by said second inner drum; a first
outer drum of said clutch assembly fixedly connected to
-said output shaft; a second outer drum of said brake
assembly fixedly connected to said output shaft; a first
annular retainer plate fixedly secured to said ﬁrst inner
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face thereof and said seconrfnrnerﬂnmrarrdnﬂecond' |

annular spring chamber between said second annular -
retainer plate, said second inner drum and said second
piston means, said second annular fluid chamber being

communicated with said third fluid passage, said second .

piston means having a second annular pusher plate inte-
grally formed therewith; a plurality of second annular

plates mounted on an outer peripheral surface of said
second inner drum,; a plurality of second disks mounted - =
on an inner per1phera1 surface of said second outer

drum, said second annular plates and said second disks
being alternately arranged; and second spring means |

~disposed in said second spring chamber for biasing said o

second annular pusher plate toward engaging said sec-
ond annular plates with said second disks.

The above and other objects, features and advantages

of the present invention will be readily apparent from

~ the followmg description taken in oon_]unctlon with the

accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING

 Accompanying drawing is a cross-sectional view ofa
half section of a drive mechanism according to the

present 1nventlon

DESCRIPTION OF THE PREFERRED
| EMBODIMENT

The present invention will now be described bi/ way

of example with referenoe to the aooompanylng draw- .
‘ing. . o

In the drawing, reference numeral 1 denotes an input

shaft which is connected to an inner drum 3 of a clutch -

2 by means of tapered serrations formed on the two. '

The inner drum 3 has a cylinder portion 4 formed
therein in which a piston § is slidably mounted in cham- ~ -

" ber 4a. The piston 5 comprises a cylindrical portion 6z

40

and a pusher plate 6 formed as an integral part thereof. "

Fntedly secured to the inner drum 3 is a retainer 7,

and springs 8¢ and 8b are interposed between the re-
tainer 7 and the piston 5. Further, the inner drum 3 has S
an outer gear teeth 9 formed on the outer perlpheral_

~ part thereof.

45

- drum; first piston means operatively disposed relative to -

said first inner drum defining a first annular fluid cham-
ber between one end face thereof and said first inner
drum and a first annular spring chamber between said
- first annular retainer plate, said first inner drum and said

first piston means, said first annular fluid chamber being
‘communicated with said first fluid passage, said first

piston means having a first annular pusher plate inte-

grally formed therewith; a plurality of first annular

plates mounted on an outer peripheral surface of said
first inner drum; a plurality of first disks mounted on an
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The input shaft 1 has a eluteh aetuatlng ﬂllld passage |

10 and a lubricating oil passage formed therein. The
clutch actuating fluid passage 10 leads to the cylinder
portion 4, whilst the lubricating oil passage 11 extends .

to open between the outer teeth 9 of the inner drum 3.

9.

Referenee numeral 13 denotes an output shaft whleh S
'~ is connected to both an outer drum 14 of the clutch 2 =~
" and an outer drum 16 of a brake 15, said outer drums 14 -
and 16 being formed as an integral part of the output =~

shaft 13. The outer drum 14 of the clutch has inner gear

teeth 17 formed thereon which engage with a plurality
- of disks 18, sald disks 18 each belng interposed between I
~the plates 12. | SN

. Reference numeral 20 indicates a housmg Wthh ro-_ S

first annular plates and said first disks being alternately

inner peripheral surface of said first_outer drum, said

- arranged; first spring means disposed in said first spring
chamber for blasmg said first annular pusher plate

- toward engaging said first annular plates with said first

‘disks: a second annular retainer plate fixedly secured to

said second inner drum; second piston means opera-
~ tively disposed relative to said second inner drum defin-

~ ing a second annular fluid chamber between one end

A plurahty of plates 12 are engaged with the outer teeth_- .

Fitted to the housing 20 through a drum 21 is an inner

" drum 22 of the brake 15, and the inner drum 22 rotat-
ably carries the output shaft 13 through bearings 23. - =~ = =
- The inner drum 22 has a cylinder portion 25 formed =~
thereln, in which a piston 26 is slidably mounted in
~ chamber 25¢. The piston 26 comprises a cy]rndrlcal-: L
. .portion 27a and a pusher plate 27 formed as an 1ntegra1 o
part thereof. Fixedly secured to the inner drum 22isa
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retainer 28, and springs 29z and 296 are interposed be-
tween the retainer 28 and the piston 26. Further, the
inner drum 22 has a brake actuating fluid passage 30 and
a lubricating oil passage 31 formed therein. The brake
actuating fluid passage 30 leads to the cylinder portion
25, whilst the lubricating o1l passage 31 extends to open

between outer gear teeth 32 of the inner drum 22.

A plurality of plates 33 are engaged with the outer
gear teeth 32. The outer drum 16 of the brake 15 has

inner gear teeth 35 formed inside thereof, which engage
with a plurality of disks 34, each of the disks 34 being
interposed between the plates 33.

The operation of the apparatus of the present inven-
tion will now be described hereinbelow.

The torque of the input shaft 1 is transmitted through
the inner drum 3 of the clutch 2, the plates 12, the disks
18 and the outer drum 14 to the output shaft 13.

- The transmission of the torque can be cut off by
changing over valves to supply hydraulic fluid into the
cylinder portion 4 so as to actuate the piston 3 and move
the pusher plate 6 against the biasing force of the
springs 8¢ and 8b located in chamber 8c thereby spacing
the plates 12 and the disks 18 apart.

Regarding the brake 15, changing over associated
valves to drain the brake working fluid exerted on the
piston 26 will allow the pusher plate 27 to urge the
plates 33 against the disks 34 by the force of the springs
294 and 295 located in chamber 29¢. Consequently, the
outer drum 16 is locked at a fixed location so as to allow
the braking force to be applied on the output shaft 13.

Moreover, since the inner drums 3 and 22 of the
clutch 2 and the brake 15 have independent lubricating
oil passages 11 and 31 formed therein, respectively, the
lubricating oil can be directly supplied into the disks 18
and 34, respectively, without having to use seal rings.

Further, the pusher plates 6 and 27 are connected,
respectively, through the cylindrical portions 6a¢ and
27a to the pistons 5 and 26, and the lubricating oil dis-
charged from the passages 11 and 31 which extend to
open between the outer gear teeth of the inner drums 3
and 22, respectively, 1s surrounded by the pusher plates
6 and 27, the cylindrical portions 6ac and 274, the pistons
5 and 26 and the end face of the inner drums 3 and 22,
respectively. Therefore, there 1s no other escape pas-
sage for the lubricating o1l than the disk sides so that the
whole amount of the lubricating oil can be utilized for
lubricating the disks 18 and 34.

Since the apparatus of the present invention is ar-
ranged and constructed as mentioned hereinabove, the
manner of transmission of the torque from the input
shaft to the output shaft is much different from those of
the conventional systems and it is possible to ensure the
adequate lubrication of the disks without having to use
seal rings. | |

It 1s to be understood that the foregoing description is
merely illustrative of a preferred embodiment of the
present invention, and that the scope of the invention 1s
not to be limited thereto, but is to be determined by the
scope of the appended claims.

What I claim is:

1. A drive mechanism having a clutch assembly and a
brake assembly, comprising:

a housing;

an input shaft rotatably supported by said housing;

‘a first mner drum of said clutch assembly fixedly se-
cured to said input shaft, said first inner drum having

10

15

20

25

30

335

40

45

50

55

60

63

4

formed therein a first fluid passage for clutch actua-
tion and a second fluid passage for lubricant;

a second inner drum-of said brake assembly fixedly
secured to said housing, said second inner drum hav-
ing formed therein a third fluid passage for brake
actuation and a fourth fluid passage for lubricant;

an output shaft rotatably supported by said second inner

drum;
a first outer drum of said clutch assembly fixedly con-

nected to said output shaft;

- a second outer drum of said brake assembly fixedly

connected to said output shaft;

a first annular retainer plate fixedly secured to said first
inner drum;

first piston means operatively disposed relative to said
first inner drum defining a first annular fluid chamber
between one end face thereof and said first inner
drum and a first annular spring chamber between said
first annular retainer plate, said first inner drum and
said first piston means, said first annular fluid cham-
ber being communicated with said first fluid passage,
said first piston means having a first annular pusher
plate integrally formed therewith;

a plurality of first annular plates mounted on an outer
peripheral surface of said first inner drum,;

a plurality of first disks mounted on an inner peripheral
surface of said first outer drum, said first annular
plates and said first disks being alternately arranged;

first spring means disposed 1n said first spring chamber

for biasing said first annular pusher plate toward
engaging said first annular plates with said first disks;

a second annular retainer plate fixedly secured to said
second mner drum; |

second piston means operatively disposed relative to
said second inner drum defining a second annular
fluid chamber between one end face thereof and said
second inner drum and a second annular spring cham-
ber between said second annular retainer plate, said
second inner drum and said second piston means, said
second annular fluid chamber being communicated
with said third fluid passage, said second piston
means having a second annular pusher plate inte-

grally formed therewith;

a plurality of second annular plates mounted on an outer
peripheral surface of said second inner drum;

a plurality of second disks mounted on an inner periph-
eral surface of said second outer drum, said second
annular plates and said second disks being alternately
arranged; and

second spring means d15posed in said second spring
chamber for biasing said second annular pusher plate
toward engaging said second annular plates with said
second disks.

2. A drive mechanism as recited in claim 1 wherein
said first outer drum and said second outer drum being
integrally formed.

3. A drive mechanism as recited in claim 1 or 2
wherein said input shaft has formed therein fifth and
sixth fluid passages, said fifth fluid passage being com-
municated with said first fluid passage and said sixth
fluid passage being communicated with said second
fluid passage and wherein said second fluid passage
being open to the outer peripheral surface of said first
inner drum having said first annular plates mounted
thereon and said fourth fluid passage being open to the
outer peripheral surface of said second inner drum hav-

ing said second annular plates mounted thereon.
* * S E k
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